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A FAST, FLEXIBLE SOLUTION TO MICROPROCE 



Making the most of your digital 
design potential. 
Make no mistake. 

Microcomputer-based products 
are here to stay. Along with all the pro- 
digious tasks required to deliver them 
to the market place. At minimum ex- 
pense, of course, and ahead of the 
competition. 

Where do you start? By organizing 
your resources, both people and 
equipment. And then making the most 
of what you've got. No small challenge. 
Especially when you consider the 
mounting complexity that accom- 
panies each new generation of digital 
devices. 

To top it off, you've got to consider 
the future as well as the present. By the 
time you've geared up to work around 
a chip that's currently popular, its suc- 
cessor will suddenly pop out of the 
wings. 

In short, you've got a problem. 
One that calls for a digital design ap- 
proach that's fast, cost effective, and 
flexible. All at the same time. 

The solution comes in two parts. 
First, software development using your 
mainframe computer. Second, 
software/hardware integration with the 
Tektronix 8540 Integration Unit. 



Generate microcomputer 
software with your pres- 
ent computer system. 

Your company or de- 
partment's mainframe 
computer plays an impor- 
tant role in contempo- 
rary digital design. . 
Soon it will be indispensable. ' — 

Why? Because microcomputer 
design is becoming an increasingly 
software oriented business. New gen- 
erations of chips that rival mainframe 
sophistication are making complex 
programs in the megabyte range prac- 
tical. Hardware design is also rapidly 
changing. Today's engineer must be a 
systems designer selecting functional 
rather than discrete components to fit 
the need. In every case, the trend is 
toward more functions per chip. 

But each design still requires a 
unique software package. And your 
mainframe computer can support 
software development, manage- 
ment, and distribution to your 
/xC system. 

The operating system will allow 
several designers to work simultane- 
ously through its multi-user capa- 
bilities. Project management and 
coordination are improved through 
sophisticated file systems, and other 
resources that can be shared among 
the design team. 

Your mainframe also offers built-in 
security plus backup facilities to pro- 
tect your software investment against 
hardware crashes or other failures. 

Let's review a typical ^tC software 
design cycle using a mainframe com- 
puter: First, the microprocessor source 
program is entered just like any other, 
through a text editor. Depending on the 
circumstances, the program may be 
written in high level or assembly lan- 
guage or a combination of both. Next 
a cross-assembler or compiler con- 
verts the source file into the /mCs ob- 
ject format. A symbol table is also gen- 
erated to show the location of key pro- 
gram locations and variables. At this 
point address information is probably 
relative so the module can be relo- 
cated later by the linker. 

During the linking process the ob- 
ject file is grouped with any other ob- 
ject files necessary to form a complete 
test module. The linker also adds any 
"run time" files... routines retained in 
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the library for general use. Finally, 
when all the modules and routines 
are together, the linker assigns abso- 
lute address information forming a 
load module that is ready for testing. 
At this point you're halfway there. 
Integrate software and hardware 
with 8540 Integration Unit. 

Now the micro software devel- 
oped in your mainframe has to be in- 
stalled in the microcomputer prototype 
and debugged until it executes prop- 
erly In many cases, this task will con- 
sume up to half of the total project time. 
And it's the one process where your 
mainframe can't provide much help. 
There are some integration tech- 
niques that use PROM pro- 
grammers, or RAM simulators, or 
possibly some specially de- 
signed in-house test equipment. 
But these approaches can be 
time consuming and many times it 
s difficult to tell if the problem is in the 
hardware, the software or the test 
equipment itself. 

Here's where the Tektronix 8540 
Integration Unit comes in. It handles 
~ ^ the entire software/ hardware in- 
^^ tegration process. What's more, 
^ you can start even before the 
prototype hardware is available. 
A valuable asset when you're up 
against tight deadlines. 

First, the 8540 is connected to 
your mainframe computer in the same 
manner as a user terminal, through an 
RS-232 communication port. Tektronix 
provides a flexible interface package 
to match communications parameters 
with your system's protocol. You can 
use your own terminal or one supplied 
by Tektronix: the CT8500. Once con- 
nected, you can talk directly to the 
mainframe or to the 8540 during 
. debugging. 
,^ Now the completed micro 

ir software can be downloaded 
from the mainframe to the 8540's 
emulation memory A symbol table can 
also be downloaded and is stored in a 
separate section of system memory 
Program labels and symbols can then 
be used to reference key program lo- 
cations instead of addresses. 

The 8540 can now begin debug- 
ging the code through a proven and 
reliable method called real-time emu- 
lation. The code is executed on a pro- 
cessor identical to the one targeted for 



your prototype design. During execu- 
tion, the code is monitored by the 
8540's powerful debugging software. 
Unlike some others, Tektronix' 
emulators can all function in "true" 
real-time, at the full clock rate of the 
chip, with no wait states added or 
clock pulses stretched. 

Real-time emulation can occur in 
three progressive modes letting you 
gradually introduce the software to the 
prototype hardware. The first mode ac- 
tually uses the 8540 as a prototype 
substitute, with the 8540's emulator 
processor executing code under con- 
trol of the system's debug software. 
Software debugging can begin before 
the prototype hardware is up and run- 
ning. The other two modes use a con- 
trol probe that plugs the emulator di- 
rectly into the prototype's processor 
socket, allowing the 8540 to directly 
control the prototype. 

To capture real-time program 
execution on the prototype bus and 
selected hardware points, an optional 
Trigger Trace Analyzer is available. 
The TTA includes four trigger chan- 
nels, each with its own word recog- 
nizer and 16-bit counter. These chan- 
nels can be used independently or in- 
teractively to capture and observe 
very specific areas of real-time 
software flow and control activity 

Also optional is a PROM pro- 
grammer that can be used to install 
prototype software in PROM chips that 
are then used as a memory source 
aboard the prototype hardware. A 
series of card modules adapts the 
PROM programmer to the particular 
PROM family you're working with. 
The widest chip support available. 

Besides performance, there's the 
question of flexibility. You need a 
hardware/software integration unit that 
will follow your design strategy from 
chip to chip as you keep pace with 
changing technology 

And that's exactly what Tektronix 
gives you. Nobody offers wider chip 
support. 8-bit or 16-bit. Micropro- 
cessor or microcomputer. 



REAL-TIME EMULATION GIVES SUPERIOR PERFORMANCE AND FLEXIBILITY 



'Real" real-time emulation. 

There are many possible ap- 
proaches to hardware/software inte- 
gration, but only one that makes 
sense: Real-time emulation. It's a 
high-performance technique that exe- 
cutes code under development on a 
processor identical in function to the 
one targeted for your prototype. Code 
execution occurs under the control of 
the 8540's powerful debugging sys 
tem, giving you a detailed pic- 
ture of all software transac- 
tions. 

Each emulator pro- 
cessor is a self-contained 
option, giving you the ulti- 
mate inflexibility when 
choosing chip support. 

You get the added 
benefit of "real" real-time on 
all Tektronix emulators, both 
8-bit and 16-bit. This means 
that all emulator processors 
will function at the full 
execution speed specified 
by the manufacturer, with 



no wait states or stretched clock 
pulses. In addition, the emulator is fully 
transparent so there are no "reserved" 
or special memory or I/O locations you 
have to program around. In fact, all 
functions of the emulator processor 
work just as they do on the target 
^tprocessor. 




Three progressive modes of 
emulation. 

Debugging problems will often 
compound themselves if an entire 
program is run at once on a prototype 
system. So Tektronix had divided its 
emulation capabilities into three pro- 
gressive modes that let you check out 
software execution one step at a time. 

During emulation mode 0, the pro- 
totype code resides entirely in the 
8540's program memory The 8540 
also supplies the clock, and there is no 
connection between the emulator pro- 
cessor and the prototype hardware. 
I/O transactions are simulated through 
temporary code insertions thattransfer 
I/O to the console terminal; or by 
breakpoints that halt the program so 
certain parameters can be examined 
or modified. Prototype code can now 
be executed and debugged on the 
emulator processor without interfer- 
ence from potential hardware prob- 
lems. 

Emulation mode 1 allows the code 
to be tested in the actual prototype 
environment via a prototype control 
probe. The probe plugs directly into 
the prototype processor socket. Now 
all clock and interface signals are 
supplied from the prototype. Program 
code can still reside in 8540 emulator 
memory. . .up to 128K bytes (128K x 8 
or 64K X 1 6) in fact. Then as sections or 
modules are debugged they can be 
"mapped" or transferred into the pro- 
totype's own memory 

During emulation mode 2, the en- 
tire program is transferred to the pro- 
totype memory The emulator pro- 
cessor now exercises the prototype 
hardware in a duplication of its stand- 
alone condition. Since the emulator 
probe is still in place, the program 
execution and debugging remain 
under the control of the 8540's debug- 
ging software until testing is com- 
pleted. 

Now you're ready to plug in the 
chip. 



Debugging 
software 



DEBUGGING SOFTWARE THAT TAKES YOU QUICKLY TO THE SOURCE OF A PROBLEM. 



The most comprehensive chip 
support available. 

To widen your decision base in 
microprocessor design, you need all 
the processor options you can get. It's 
the only practical way to strike the op- 
timum balance between performance 
and cost-effectiveness in the final 
product. 

And nobody gives you more op- 
tions than Tektronix. We offer the 
widest chip support available. 8-bit 
and 16-bit. Microprocessor and micro- 
computer. 

16-bit support: 

Z8001 

Z8002 

68000 

8086 

8088 

8-bit support: 

6809 8080A 8039-6 

6800 8085A 8035 

6808 8049 8021 



6802 
Z80A 



8048 
8039 



8022 
8041A 



And there's more on the way Be- 
cause Tektronix has a permanent 
commitment to giving you the very 
best and most timely chip support. 
Fast, accurate insights into 
software performance. 

The 8540 has a complete array of 
debugging tools that are fully usable 
during all three modes of emulation. 
Code execution can be monitored and 
displayed. For each instruction cycle, 
the status of all key processor registers 
can be displayed, along with a disas- 
sembled listing of instructions and 
labels. All registers and memory loca- 
tions can be modified to observe their 
effect on program flow. 





I 

> BK 1 LOOP 


■ 1 


> 60 BEGIN 




LOC IHST Ri Rl R2 R3 RM R5 R6 R7 FCM 
R8 R9 R10 Rll R12 R13 RIM R15 

SECTION1:0§0B50 LOOP 

000B50 8D07 N(^ 

0002 im 0000 M000 0000 0B62 0000 0000 5000 
M0 0326 0000 0000 80MF 0000 0000 M07C 


<BREftK 


BKPTl) 


> DS 
PC=g00B50 




R0=0082 R1=0000 
R8=0000 R9=0326 


R2==0000 R3=M000 RM=0000 R5=0B62 R6=0000 R7=000l 
R10=0000 R11=0000 R12=:80MF R13=0000 Rm=0000 R15=y07C 


FCH . Sys 
5000 X 1 


EPft VI HVI . . . C Z 8 P/V D H . . REFRESH 

10XXX 0000 00XX 


PSftP (OHset) 
Sys Stack (S15) 
Horn Stack (H15) 


= IDxx 

= M07C Sys ten Hode 

= M7FE 





Breakpoint is set to halt program execution at the address of label "LOOP". Also shown is a detailed display of 
the processor's internal status when the breakpoint condition occurred 



> TRftCE,ftLL,BEGIN,EXIT 




> GO BEGIN 




LOC INST 


R0 Rl R2 R3 m R5 R6 R7 
R8 R8 R10 Rll R12 R13 RIM R15 


SECTION2:0»i000 BEGIN 
00M800 2101M900 


LO R1J4900H 

ooffii u(iaa (Mflia asaa nam tugaha aaaa aaaa 

afmnrB ^wSIr .BwIW TOWmf BSwO OxWh jOVOjO xISww 

aaaa aaaa OflQa Oaoa fUiflUi fllflUlfll SaaS aguoi 
BBW WW wXWw WW SallBal vBW WW vWlEf 


mmm 21020005 


LO R2;i0005H 

vwww HtfiSw WBvJ DwSiw .XnfVmf vWoO xniVit tSWoS 

mm mm mm 0000 0000 0000 0000 0000 


m^m tm 


LOB RL0J00H 




0000 M900 0005 0000 0000 0000 0000 0000 
aaaa aaaa ffaas aaaa aaaa aaaa aaaa aaaa 

OSW WW SJ/W WW XlBXIV VXfW VSW WW 


mmm 0018 


ADOB RL0,ftRl 

0001 M900 0005 0000 0000 0000 0000 0000 
ttttftu ttfutti ftntaa aaaa aaaa aaaa aaaa aaatt 

tOvWo !0BiSD WaXrO BvvV Viivv vvuu »»»v ZfZiiSii 





Program flow can be traced as it executes. As each instruction is executed r 
along with detailed processor status information. 



IS displayed in mnemonic form 



1 



p 



OPTIONS THAT ANTICIPATE ALL YOUR DESIGN REQUIREMENTS. 



The Trigger Trace Analyzer for 
real-time analysis of both 8-bit and 
16-bit prototypes. 

Many microcomputer applica- 
tions involve real-time control situa- 
tions where the timing of code execu- 
tion becomes critical. In order to 
debug the software, it must be run and 
monitored at real-time operating 
speeds. What's more, it's often neces- 
sary to monitor the code's effect on 
prototype hardware located off the 
bus. 

A key option to the 8540 is the 
Trigger Trace Analyzer (TTA) which 
provides complete real-time debug- 
ging facilities for both 8-bit and 16-bit 
systems. The TTAs acquisition trace 
memory can capture up to 255 bus 
transactions including logic states 
from user-selected points in the pro- 
totype hardware. 

The TTA has four separate trigger 
channels that permit highly selective 
data acquisition, both on and off the 
bus. Each channel includes a word 
recognizer that monitors 24 address 
bits, 16 data bits, 14 processor- 
dependent control bits and 8 external 



data probe bits. Also included on each 
channel is a 16-bit counter operable up 
to 5 MHz for timing or counting proto- 
type events. 

The four trigger channels can be 
used interactively to construct power- 
ful triggers that pinpoint user-defined 
locations in the software's execution 
and the hardware's response to it. 
Each trigger channel also can be used 
independently so that single or multi- 
ple breakpoints can be defined. At 
each breakpoint, the user has the op- 
tion to halt prototype program execu- 
tion or let it continue. 
A PROM Programmer adaptable to 
different chips. 

Some design situations call for 
code under development to be burned 
into a PROM, which is then installed 
aboard the prototype as a program 
memory source. 

The 8540 has an optional PROM 
programmer that includes all the 
hardware and software necessary to 
burnyourownPROMs. Also, individual 
card modules are supplied to adapt 
the Programmer to whatever PROM 
family your needs require. 



■ 


> m an FOR 10T CYC AFTER TRIG4 




> GO START 








LOC INST 




R0 Rl R2 R3 RM R5 


R6 R7 FCH 


0£i2A8 EBiSl 




JR Aluays,02B0H 








mzimwm mm 0000 mez tsm mm 5000 






0^ 0326 0080 0000 80>IF 0000 0000 i|07C 


{BREAK 


TRIGl) 




> DISP 20 








AODR DATA 


MNBIONIC 7--PROBE--0 


BUS -^^ 


mmid 0B62 




11 11 11 11 


S U CO URD P 


000BMM 2103 


LD 


R3J>«HNiH 11 11 11 11 


S R F MRD 


0008^6 y000 




11 11 11 11 


S R C URO 


000By8 8018 


CLR 


Rl 11 11 11 11 


S R F MRO 


000ByA 3B17 


SOUT 


8002H,R1 11 11 11 11 


S R F URD 


0006MC 8002 




"^^ 11 11 11 11 


S R C URO 


iibOIvvl VVjJlV 




^^^^^S 11 11 11 11 


S U SIO URO VI 


ggSBNE SDS7 


NOP 


/^H 11 11 11 11 


S R F URD VI 


000850 8007 


NOP 


f^» 11 11 11 11 


S R F URO VI 


0011080 FFFF 




11 11 11 11 


S R VIA URD 


00M080 0B50 




11 11 11 11 


S U CS URD 


00107E 50W 




11 11 11 11 


S U CS URD 


001070 FFFF 




11 11 11 11 


S U CS URD 


^ 




Memory Allocation Controller for 
large address space manipulation. 

Some 16-bit applications ulti- 
mately call for programs with address 
ranges in the megabyte range. To ac- 
commodate emulation memory ma- 
nipulation within large address spaces, 
the 8540 includes an optional Memory 
Allocation Controller (MAC) module. 
This powerful option will allocate the 
8540's emulator memory within ad- 
dress ranges up to 64 Megabytes. 



Trigger Trace Analyzer display shows data acquired while processor executes in real-time. Each display line shows the instruction 
information along with data acquired from eight external probe lines. 




8540/HOST COMMUNICATIONS PACKAGE 



Adaptable to any major host 
system. 

The 8540's optional Communica- 
tions Interface package provides all 
the material and documentation for in- 
terfacing the 8540 with virtually any 
host computer system. The basic re- 
quirement is that the host support RS- 
232, ASCII terminal communications. 
The 8540 has built-in software to allow 
programmability of many communica- 
tion variables, such as echo, parity 
turn-around delay Baud rates are 
selectable from 110 to 9600 baud, via a 
real panel switch. The communica- 
tions package also provides for data 
set as well as "direct" interface config- 
urations between the host and 8540. 




Flexibility through multiple 
communications modes. 

The 8540 system permits three 
modes of communication with the host 
computer. These modes give both the 
hardware and software flexibility 
needed for optimum performance 
under a wide variety of working situa- 
tions. 




The terminal mode permits a 
single terminal to service both the 
8540 and the host computer. The ter- 
minal is physically connected to the 
8540 for direct communication, but a 
single software command can route 
the terminal directly to the host, mak- 
ing the 8540 transparent. 

In the local mode, the terminal 
communicates directly with the 8540 
for immediate user control over all de- 
bugging activity 

In the object code transfer mode, 
the 8540's serial interface software 
communicates directly with compara- 
ble software on the host. This mode 
permits object code modules to be 
transferred between the host and the 
8540's program memory with full error 
checking during the process. 



Migration to other 8500 Series 
systems. 

As design environments evolve to 
meet changing circumstances, it 
sometimes becomes desirable to es- 
tablish an independent multi-user 
computer system dedicated exclu- 
sively to microcomputer design. In this 
case, the 8540 can be readily trans- 
ferred to a Tektronix 8560 multi-user 
system, where it performs the same 
function as in a host system. This pre- 
planned migration path gives you 
added flexibility when considering 
future growth options. 




For further information, 
contact: 



U.S.A., Asia, Australia, 
Central & South Annerica, 
Japan 

Tektronix. Inc. 
PO. Box 4828 
Portland, OR 97208 
Phone: 800 547-6711 
Oregon only 800 452-6773 
Telex: 910-467-8708 
Cable: TEKTRONIX 

Europe, Africa, 
Middle East 

Tektronix International. Inc. 
European Marketing Centre 
Postbox 827 
1180AV Amstelveen 
The Netherlands 
Telex: 18312 

Canada 

Tektronix Canada Inc. 
PO. Box 6500 
Barrie. Ontario L4M 4V3 
Phone: 705 737-2700 

Tektronix sales and service 
offices around the world: 

Argentina. Australia, Austria. 
Belgiunn. Bolivia. Brazil. 
Canada. Chile. Colombia. 
Costa Rica, Dennnark. East 
Africa. Ecuador. Egypt. El 
Salvador. Federal Republic c 
Germany Finland, France. 
Greece. Hong Kong. Icelanc 
India. Indonesia. Iraq. Israel, 
Italy Ivory Coast. Japan, 
Jordan. Korea. Kuwait. 
Lebanon. Malaysia. Mexico, 
Morocco. The Netherlands. 
New Zealand. Norway 
Pakistan. Panama, Peru, 
Philippines, Portugal. 
Republicof South Africa. 
Saudi Arabia. Singapore. 
Spam. Sri Lanka, Sudan. 
Surinam. Sweden. 
Switzerland, Syria, Taiwan. 
Thailand. Turkey Tunisia. 
United Kingdom. Uruguay 
Venezuela. Zambia. 
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